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l-2fl4^ iJllasI ^>^>S] ^g-'^ {Method of manufacturing a flash memory 
device} 

£ 1(a) ifl^l 3£ l(e)^ ^ ^^^'^Hl €^114^ ^S.^ ^^}^ "^"^-^ 
^^t}7] ^>H^-^^ 

£. 2^ ^ l-2fl^ ■9r^n]^-i ^ 

4 M-^'i ^^S.. . 

H 3(a) ^ H 3(b)^ ^ ^^'^<^ «oi-^-2.S. *>-^ -arSl-B]-^ ^^^Itl ^ 
si}. -tVji o^^^ ^^1 €^ ^£ ^^'d ^'S- 
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103 : 'S:^^ 104 : A 1 
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111 : aVA)- ^^^M 

<11> ^ ^tg^ ;^)]^ aj.lg6)] ^ O.^, 

5l ^Tlll- ^ ^3.^ «J-^<^1 ^C>]t[, 

<12> 0.18/an Jl^^ l-2fl41 oil2-ej -^-^^le^-o.^ t}:^ ^s^^ 

(Si02). ^^^(Si3N4) ^ 'a:^^(Si02)-^S. <^1^<H^ 0N0^<^1 
>^>^^4. lOOA -a-jL ^?^] (effective thickness)!- 7]-^4. 3:'^, 

711 o]E ^ars}-^^^ ^'5^ 4^ ^^^^1 <i2l-(degradation)£]:^l ^^^fl^Mi 
ONO^^ ^^]* ^^^1^^S.>«1 ^-l^^-g- ^^^l-TlM- ^^<Hl^i£ # 

<i3> ONO^^ 7l]olEoiiAl 7llo]E5. ^;^>(electron)7> ^^sl^ ^ 

^ ^^(barrier) s^V^cfl, olel^l: ^J-^ ^1:^ ^^3^>7] ^«l]Ai 

^ ^-ar^^Cthermal oxide)<>l 7>^ ^^*>4. ^sIM-, tHoIe^. ^.g-^i 
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(grain) ^ nefl^ wV^t-^e] (grain boundary)^! ^iVSj- ^l-ol7> ^^^^^S.^ -tV 
^ -i'^^m ^ -a-sl-^sl ^7111- 5^§>Ji ^^«>7fl ;^l<H*l-7l <H 

^S. 44 SiH2Cl2(XS) 7l-^il- ol-g-tb CVD 40A ^£5^ ^^S. f^^^tb 

(HTO)^ 4-§-^>:il, LPCVD 50~60A 

^^]S. Si3N4^^ >^>-g-t!:4. ^1^ ^^^4 ^^(trap 

charge)!- 4^^}^] ^o^^^ (steam anneal )# 

-frjL ^7111- 0N04^ ^^^^o] $X^. OL^^, 0N04^ ^ 

71121 Bl-O.^ ^^^5)71 ^^o\] ^ til# ^5l- D>^ol 7]^ §i<>l ^Tim 

44iAl7l^C-ll tt^Hl £^«11 ^^<^lJl, tt|-4 ¥^ ^7>«2l- 

[^T^oi oi^ji;^> 7]^^ 

<i5> ttj-el-Ai, ^ ^vi^o] -^^^14^ ^s. 4^^1^ 1-211 
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S.^ -§-<5l*Ml ^ Sl^ #2fl4=l ^12.2] dL^V^ ^12: 1>l-'^^ ^1-^*> 



<17> ^ ^T^oil 4€- 1-Sfl4=| ^IS-el ^^}^ ^12: 7l:& ^ 

^ ^ ^1 1 l-e]^2^^^^^ ^^H^S. ^^^^ ^ ^>7] ^1 1 #El^5^^ 

^ ^^^^ "^n^, ^^1 ^^'^l *>-^ 

4 ^^^^>^ ^^1^. ^}^* "^^l^^ ^7] 

S.^o,s. o]^X\^ ^^^^ ^n^, ^^1 

>g.:^o|l ^^^^^ ^ ^^^^S. o]^o] 

<18> >^7l ^^b;-^ 810-850 ^5.<H1>| XS 7}^si\- N2O Sfe NO 7>^1- 
o]-g.^H ^^^*H, 4~10A/min^ f'^j-f-S. 35~100A^ ^^S. ^^^^4. 
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<19> ^^7] ^s\- 810~850*CS] ^£<^lAi l~20i!^£Sl N2O NO 7>>i 

M. av-g-s-oll -a-'^'*'!^ 10~20^-i-<a: -i'"-!*}*^ 'S-^l 3~5ASl ^ 

^^^5L, ^7] ^± 7>>il- ol-g-tt o]'d^ 850 ~ 950r^ ^S'^l^i 5-20 £ 

^£31 7Vil- -fr^^^l^ 5~20^^V ^^m^-. 

<20> ^^71 ^51-^^ 810-850 ICS] ^HoflAi DCS 7>>ii2l. N2O NO 7>il- 
oi^sVo^ 4-lOA/minS] f^^i-f-S 35~100ASl ^^^IS. ^^^tt^. 

<2i> ^7] 4 2 ^el^El^^^^ ^ oi:^^^ ^^^^^^ 

4:l~ 7:1^ ^^3^H ^^^^4. 

<22> o]^, #2:^H ^ ^-^-11*1 ^^^1-7]S. tbl^. 

<23> £ 1(a) ^fl>^l £ l(e)^ ^ #2fl^) ^iS-Sl 41^1-^ ^]2i «o>^^ 

<24> £ l(a)l- ^S*>^. 71^(101)21 <^^<^1 4i;^> ^2^^(102)^ 

^^^*H "^^^ ^ ^Elti <^^o^ tiV 

5.^1 7l^(101)>S-'^l Ir^l- ^^1*H € «^^(H^l*xl:^)^ n 

^^1 ^s|-?l-(l03) ^ >11 1 l-e1^el€-^(104)^ 

^ ^1 1 ^^^^^^aOA) ^ ^^^(103)21 ^A^^. ^-1^ 
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-ar^e^-Cios)* ^^^i\7] ^oil 7l3a-(101)* >^l^«>^c1]. 50:lfi] HFS)- X-1 

2] -g-^^ °l-§-5>7lM-, 100:l~300:ifi] BOESf SC-IS] -§-«n^ <^l-§-t!:4 
. ^^^(103)^ 750~800t:^ 

900 ~910tsi 5~10£^ ^^^M^^ 20~30^:?> <^'i ^ 

S.-^ ^>S.^1 7)^(101)4^ ^1^ ^f- ^£1- ^rtsj-Aj^n}. s)-^, 4 1 ^e]^ 
sl^5V(i04)^ 550~ 620t:5l 0.1~lTorr^ ^^ofl^^i SiH4 3£fe Si2H6^ 

PHs 7>>i# oj^sH ^^^t!-4. <^H. ^1 1 #e1^e]^B]-(io4)^ ?1(P) 
1.0E20~3.0E20 atoms/cc Jl^SS. l^^"^! tl^l 

^ #^j^(activation)l- ^t!: ^S.^^^ -^<^^7l6|l JE^Sl- ^^^c}. 

H Kb) ^ S. 21- %S«>^, E]^ -tV^^dOS) ^ >fl 1 #el^Hl-&Bl-(i04) 
•^l ^^^^ ^l<^l5il- 600-700t:s] ^H<2f 10-20 £2] N2 ^^711- -H-^l*]-^ wv-s- 
S-ofl S.^Al^cf(201).5~10« ^ N2 ^^7lollAi ^£1- 810~ 850t:5. 

'^'^^]^A ^(202) N2O NO 7>>il- oj-g-^H. lPCVD ^Jr^^S. *>-^ -t}-^^ 

(105)^ ^3ht}-4(203). ojufl, ^f-f A].^n|. (105)^ 4~10A/inin^ ^^^S. 35 
-100 AS] ^711^ ^-s-SS] ^£1- 810~850°CS ^Efl 

DCS^ -B-^a^ ^^^171JI, N2O NO 7>iiil- 10-20^^^ 1-20 

-^^y^]^ ^51- -^^1^1:4(204). oM, ^7}t}^ t}^ ^mao5)^ ¥^1 

^ 3~5A ololl £. 3(a)<^l £^1^ -^5. ^3L^ ^o] t}^ 

^>^^(io5)fii «>-^oii ^dbf^(io6)oi ^^^^7] n^o]t\. ^, ^n^ao5) 

3].«.ol| 3~5A ^^1^ ^dt#(106)ol ^^^€4. 
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<26> H 1(c) ^ £ 2* %^S*V^. ^^1^^ ^ ^"^-^ ^ 

Al*>jl 5-10 £21 N2 ^J-§-^^ 850 ~950rS ^^^^1^4 

(205). «J-§-^^ ^^^^1^ ^ 5~20£^£ ^^a^!^ 5-201- 

^Al^tq-(206). «^H1 4 1 #B1^B1^^H104)21 a^<^i ^ 
^4xf^(106)ol ^>5l-^Hl05)2l ^^S. o]^^c>] £ 3(b) 
ofl :£A]^ ti>S}- ^^^(107)<5l ^^^€4. 
<27> £ 1(d) ^ H 21- 5~10£ N2 ^^7HlAi tiV-g-S.^ 810 

-850t:S- ^7J-Al^ ^(207) DCS 7>^sj|. NgO NO 7]-i» ol^t!: LPCVD «o>^ 
• o_s. 'a:^^>(108)^ 35~100A21 ^^S. ^^^^^1.(208). ^^^S.^ 
^Hl- 600~700'CS. *>7^Am ^(209) ONO ^^^^ ^Il<^l3ll- 

oll>H <as.^^m^(210). 
<28> H 1(e)* ^S^>^. ^d^l ^^'^l ^1 2 #B1^H1^^(109) ^ 

^elAH^^HllO)^ ^^>^^S. ^^^«>ai, «J^> «oM^(lll)^ ^^^tirtq-. ^1 2 
^sl-^el^B^-dog)^ 530 ~550t:2l ^£5^- 0.1-lTorr^ SJ-^<^l^i LPCVD ^'^<H1 

^1 2 #Bl^e1^^(109)# #5l^s1^^ ^ <a£= 

#21^21^^^ f'^^ 4:l~7:H ^V^^^ ^^1 ^^l^V 500 

-lOOOAol ^51AHH^(110)<^1 

>^^*>^C-11, SiH4 Si2H65+ PH3 ol^^Vc*^ HSH #E1AJB1^--^^ 
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*>JL, o]^ PH3 7>>ifi1 ^<g^ SiH4 Si2H6 7V^^^ ^ 

E 1-E|^2:j^°]-^ ^^^tlC^-. 0.^3., ^^d^^ ^e)A>olHe^-(109)^ ^ 
^(F) ^-a-^(content)4 5E.^S c>l^ ^iEs^]i(post anneal stress). 

rcSiii- WFe^l a}-§-^ <^l-§-*>^ 300-500 1:^ ^S-oll^i a^^^ 
^i^iT^vHel^ll- ^^*>i^, 2.0-2.8 ^^S. ^^"l*^ 

(sheet resistance)^ ^db^^l^J 4^ tVi:]-. sttb, ^>^]- «^^1^Hlll)^ ^> 

^^^t!:^-. ^L^^'d v}^3.t o]^^ 

±I1B^3\ ^^^S. WVA]- «o^^l^(lll), -iB^AHc^-dio) ^^12 

el ^^(109)^ sflBl^^Vo^ ^E.^ TflolM^ ^^^^fJl. ^1^^^ "S-^^^S. 
A]-Sl-^-(108), ^^^H107), ^^^(105), ^] 1 1-Bl^«l^^(104) ^ 
'a:^^(103)# ^z^■«H Tflolsi- ^«fl Tflo] 

QNO -e-^^l^ ^ ^Sl- 7\]o]^7} 7ilolE7]- ^^^slJl, o]^ 1: 



<29> ^#tb «>5!)- ^ ^^ofl ONO^S] ^7111- ^^A]^ =^ o^o] 

^0.5. TflolE^ ;^1<H^ ^ Si^Ti^, 0I6II n^-e^. ^Efl^l 'flH.Bl i/^}* -g- 

<^1*M1 ^ ^4. SEtb, A>4i o]'d "E-^^S. ^^^^ ^^^^ 

vfloflAi ^£ -aCpile up)-2.S. 71§S1 ONO^ ^^<H1 al«fl ^ 
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:^d^l '^^'^ ^^^^^ ^^^^^^ 

^^-i: '^^l^V*^^ ^^^"-^^ ^l-^*^^ ^^^^^^ 

->4. 7V^.# oi-g-tt <H^^ ^Ai^><^ ^71 

^^-51 a^^S. <^l^^m ^^^^-i: ^^^^V^ ^^1^' 
^ §2fl4^ Tjfl2.e| i/^>s1 
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2] 

^1 1 ^^1 ^^^^ 810 vfl^l 850t:2^ ^£oflA-1 XS 71- 

^rfi)- N2O NO 7l-i» ol-g-^H ^^^^m ^^i-^S. #2114=1 ^£Bl 

3] 

^1 1 «J-«H1 , ^71 sl-:^ 'a:^^^ 4 ^^1 lOA/min^l ^^^-f-S. 35 ifl 

^1 lOOA^ ^^^S. ^^^*>fe ^^1^5. #2114=1 "112.21 i^>^ ^IS 
^. 

[^^*^ 41 

^1 1 9X^^^. -8-71 810 ifl^l 850^21 ^£<>I1>H 1 ^fl^l 20 

N2O SEfe NO 7>>i» ^-%-S.o\] 10 i^^l 20^^"?]: ^^l^^H ^ 

71 ^1-^ <L>2l-^i 3 ifl^l 5A ^^f-^ ^^^^m ^^-^S *>fe- 1- 
21141 ^2.Bl i^>^ >112: 
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5] 

^] 1 9X^^^. 7]->xl- o]-g-^ o]^^ 850 ^^1 950t: 

^ ^HoflA-l 5 ^^1 20 £ ^£5] 7}^^^ ^^S.<H1 5 ifl^} 20^^ 

^^l^m ^^-^^ ^1-^ €2)14=1 °112.2) :^^>^ ^12: . 

[^^*^ 6] 

>fl 1 -^-71 ^^^^ 810 ^^1 850t:^ XS 7> 

N2O NO 7>^1- ol-g-^H ^^i^}^ ^^^S *m #£fl4^ ^l£.e) 

[^^«^ 7] 

^1 1 . -a-^ <a:S|-^^ 4 i^^l lOA/min^ ##lrS 35 xfl 

lOOA^ ^^^3>^ ^^1-^5. s^Vfe #2fl4^ ^3.^ «^ 

^. 

[^^^J- 8] 

l-2fl4l ^ael 4i>^>^ ^^^^ . 
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I^^^J- 91 

4:1 7:1^ ^#«H ^^d*>fe ^^^-^^ «>fe ^S.^ ± 

7^$^ 42^ «<J-^ . 
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